About Z-Scores

What is a Z-SCORE?
• A z-score is a standardized score that describes a raw score by considering its distance, in terms of standard deviation, from the mean.
• The z-score identifies and describes the exact placement of every raw score in a distribution.
Z-Scores
Z-Score
• Raw scores are the original, unchanged scores obtained from a measurement.
• By themselves, raw scores do not communicate much in terms of the meaningfulness of the score.
• The position of a raw score in the distribution changes depending on the size of the standard deviation. Consider the related graphs given below.
Purposes of Z-Scores
• There are two purposes to z-scores:
1) Position
2) Standardization
• There are two parts of the z-score that tell us the position of a score in the distribution:
1) The sign
2) The number
• The z-score always consists of a sign and a magnitude.
The Sign
• The sign of a z-score indicates whether the score is to the right (+) or to the left (-) of the mean.
The Number
• In considering standard deviation, the z-score indicates the distance of the score from the mean.
Standardizing the Distribution
• Standardization of a distribution allows comparison between unlike distributions.
For example, there are many kinds of IQ tests. Unstandardized, an IQ score of 123 on one test could equate to an entirely different score on another test.
• The result of standardization is to convert a distribution of raw X scores into a distribution of z-scores.
• The following properties of a standardized z-score distribution make it a useful tool:
A z-score distribution is shaped equivalently to that of the original raw (X) score distribution.
• Mean:
The mean of a z-score distribution will always be zero.
As z-scores are always either positive or negative, a mean of zero provides a convenient reference point.
All positive z-scores are to the right of the mean and all negative zscores are to the left of the mean.
• Standard deviation:
The standard deviation of a z-score distribution will always be 1.
This property proves advantageous in that the value of a z-score is equivalent to the number of standard deviations that score is from the mean.
Calculating Z-Scores
Calculating Z-Scores
•
The formula for determining a z-score is:
where the numerator is a measure of the distance between the raw score (X) and the mean (µ) and the denominator is the standard deviation (σ).
• A raw score can also be found from its z-score.
The equation to determine a raw score from a z-score is:
This represents a rearrangement of the equation for calculating a zscore.
Glossary
Mean:
the "average" of a set of scores, in the traditional sense.
Raw score:
the original, unchanged scores obtained from a measurement.
Standard deviation:
a measure of the spread of scores from the mean. Scores close to the mean have a small standard deviation, while scores further from the mean have a larger standard deviation.
Z-score:
the standardized scores; these describe the distance between a particular raw score and the mean, demonstrating the exact placement of a score in a distribution.
